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HOW SOON WILL I SEE RESULTS?
Some changes in riparian health can be documented in the short term (a few months to a year), depending on the status of the area at the time you implement management changes. Some changes in riparian health will be observed over the long term (2 years or more). For example, within a year there could be an increase in willow growth (short term), but a change in the tree canopy will not occur for many years (long term). Please see Appendix A for more information.
GETTING STARTED
Before starting, please review all of the published protocols and make sure that you receive any necessary training. Appendix B of this publication is a sequential outline of the steps necessary to complete the monitoring described here. If you do require training, please contact a UCCE, NRCS, or Resource Conservation District (RCD) office for assistance, possibly including assistance in getting the necessary equipment. The methods do require time and effort, especially during the first year when you first establish the transects. The time required can range from a half day to a full day for two people. Two two-person teams can divide the work and complete the monitoring in less time. It is important that you allow adequate time to collect the necessary data.
ESTABLISHING PERMANENT MONITORING TRAN-SECTS
To successfully document riparian health changes, you need to be able to examine the same geographical points repeatedly over time. This will ensure that apparent changes in riparian health are the actual results of management and not simply the unique conditions peculiar to different sites. You will need to select a representative section of the riparian area for monitoring; a total of 360 linear feet is required. Six transect lines going across the riparian area and spaced 72 feet apart are established perpendicular to the creek and can be marked using a variety of items such as existing fence posts, lengths of rebar, or wooden stakes painted a unique color (see Figures 1 and 2) . When selecting the marker, give particular thought to the way the pasture is used, the marker' s visibility, and its likely permanence over time. If you relate the markers to a benchmark (a permanent fixture such as a tree or large rock), it will be easier for you to find the location of missing markers later on. Record the bearing and distance from the benchmark to each marker.
Transects should encompass upland vegetation on both sides of the creek in order to document whether the width of the riparian vegetation area is increasing or decreasing over time. Because of this, transect lengths will vary from site to site. For example, transects for a mountain meadow system may be 200 feet long, whereas for an intermittent creek in the San Joaquin Valley they may be only 50 feet long. Once you have established the transects, you are ready to begin gathering data.
VEGETATION
To characterize the vegetation, use the USDA Forest Service' s Greenline protocol. It is a standard system for classifying and characterizing vegetation and is well suited to Figure 1 . Overview of design layout. Transects are established on one side of the creek with their starting points 72 feet apart, providing a total of 360 linear feet (a). Transects should not cross each other, but depending on the site they need not be parallel (b). Be sure to make accurate note of the location of both ends of each transect so you will be able to find them again at a later date. the kind of work we are discussing. This protocol has been published, and you should make yourself familiar with its methods and seek out assistance and training if necessary. There is one change that you can make to the Greenline protocol to make it easier to use: key the vegetation according to functional groups instead of species to allow for ease of use while still providing documentation of trends in vegetation succession.
Greenline consists of three components. The first component, vegetation crosssection composition, provides information on the width of the riparian area. All six cross-sections are considered for this component. The second, greenline composition, was developed for perennial mountain meadows, but is useful for other systems. It documents changes in the permanent greenline along the stream. For example, annual systems may consist of oak trees as the permanent green vegetation. One would expect perennial grasses and other woody species to increase along the stream as management changes were implemented, thus providing a new greenline. The third component, woody species regeneration, accounts for any increases in willows, aspen, alders, or other woody plants that tend to provide more stability and canopy cover for the stream. The latter two components are conducted along the permanent vegetation areas of Transect 1 to 6 on both sides of the stream.
VISUAL ASSESSMENTS
Visual assessments are valuable for providing a quick examination of the habitat and hydrologic condition of a system. We recommend that you use two assessments: the U.S, Department of the Interior Bureau of Land Management' s Proper Functioning Condition (PFC) and the University of California Cooperative Extension' s Riparian Health Assessment for Rangelands (RHAR) . Published protocols and training opportunities are available for each method, and you should make sure to be familiar with the protocols and properly trained before you undertake these assessments.
The reason for using two assessments is that together they enable you to capture more information regarding the riparian system. There is some overlap between the two assessments, but when you use both you get a comprehensive picture.
It is important to note that not all streams have the same habitat potential. Ward et al. (2001) found that stream morphology affects the streams' habitat potential. For this reason, you should make comparisons only within the same morphology classification. Measurements to determine the Rosgen classification (a stream morphology classification system) (Rosgen 1996) should be recorded on the Riparian Grazing Case Study Data Sheet included in this packet.
PHYSICAL PARAMETERS
The Riparian Grazing Case Study Data Sheet outlines the physical parameters you will have to observe and record. Some equipment is necessary for completion of this data sheet, but if you work with NRCS, RCD, or UCCE offices, this should not be a problem. To begin, you will measure the channel morphology cross-section at both the downstream and upstream transects (transects 1 and 6). Please refer to MacDonald et al. (1991) for the detailed description that begins on page 109. The equipment you will need consists of a stadia rod and scope. Take a reading at every break in slope or every 2 feet (Figure 3 ). Input the raw data into a computer spreadsheet program and generate a graphical representation of the stream cross-section (see Figures 4 and 5) . 
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Take canopy readings along transects, using a densiometer ( Figure 6 ). Again, for specialized equipment and training in its use please contact a local NRCS, RCD, or UCCE office. The densiometer readings will indicate whether canopy cover is increasing.
You also want to document current air and water temperatures, and it is best if you take your readings in the same spot each time. Just select an arbitrary point along one transect and record the location on the data sheet.
HABITAT PARAMETERS
The habitat parameters include calculating the total linear feet of pools (water is deeper and slower moving), riffles (faster and shallower), and runs (sections where water depth and velocity remain more even) (Figure 7 ). This provides information on the three basic habitat features that are available to fish. In addition, you need to examine specific habitat features. A complete description of all of the parameters under the Fish Shelter Ratings section can be found in Flosi et al. (1998) .
In determining the percent substrate exposed, you must carefully examine habitat substrates such as boulders, cobbles, woody debris, and the like. This information will vary from year to year with different flow regimes, artificial and natural, but it is important in determining how much habitat is potentially available to fish and macroinvertebrates.
Collect specific information regarding three of the riffles in the reach. Consult the protocol for macroinvertebrate collections published by the California Department of Fish and Game (1999) for details. Even though you will not actually sample the macroinvertebrates, the information you collect can provide insight on potential habitat and should certainly be recorded. Length of the riffle as well as average width, depth, and velocity can all easily be recorded with the help of a tape measure, a stopwatch, and a float, such as an orange or a twig. Substrate complexity and embeddedness are examined for each riffle. Using RHAR, substrate complexity refers to question 5, Macroinvertebrate Habitat, and embeddedness refers to the High Gradient form, question 9. You will also estimate the percentage of each substrate' s size and the degree of its consolidation for each riffle. Finally, you will use a clinometer to determine the gradient of the riffle.
MANAGEMENT SURVEY
Last of all, you will complete a management questionnaire. The Riparian Grazing Case Study Management Survey (Appendix C1) will help you as the manager outline current (new management) and historic management (previous management) as well as the watershed' s characteristics, your goals for the riparian area, and your monitoring prac- To make management decisions
